The reaction of sulfhydryl groups with carbonyl compounds.
The sulfhydryl groups of L-cysteine and reduced glutathione (GSH) react nonenzymatically with formaldehyde (F), acrolein (Al), acetaldehyde (AA), malondialdehyde (DAM), pyruvate (P), oxoglutarate (oxo-G) and glucose (G) to form thiazolidine derivatives. These reactions show different velocities and the adducts formed show different stabilities. The equilibrium constants K, as well as the rate constants kr for the reverse reaction, show considerable variation. The carbonyls reveal higher reactivity with sulfhydryl group of L-Cys than with those of GSH, and the stability of the adducts is higher than that of GSH. Al, F and AA react more rapidly with both thiol compounds than the other carbonyls, but the adducts are less stable. The sulfhydryl groups level of bovine serum albumin as well as those of high- and low-molecular thiols of human plasma is reduced in the presence of Al, F or DAM.